The occurrence of highly resistant bacterial pathogens has risen in recent years, causing immense strain on the healthcare industry. Hospital-acquired infections are arguably of most concern, as bacterial outbreaks in clinical settings provide an ideal environment for proliferation among vulnerable populations. Understanding these outbreaks beyond what can be determined with traditional clinical diagnostics and implementing these new techniques routinely in the hospital environment has now become a major focus. This brief review will discuss the three main whole genome sequence techniques available today, and how they are being used to further discriminate bacterial outbreaks in nosocomial settings.
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In recent decades, society has witnessed a rapid and alarming increase in highly resistant pathogens causing human disease, to the extent that the World Health Organization (WHO) has labelled antimicrobial resistance (AMR) as, 'a serious threat to global public health'
1 . The challenge of AMR is arguably greatest in health-care
facilities, which present a unique environment for pathogens to proliferate and infect those most vulnerable. Once within the hospital, these pathogens can be readily spread due to the close proximity of patients and the mass of shared vectors in the environment (including bathrooms, wards, healthcare workers, trolleys, etc.). With limited treatment options, patient outcomes during these nosocomial outbreaks decline, leading to increased mortality and a substantial economic burden [2] [3] [4] . 
Short-read sequencing in nosocomial settings
Many hospitals worldwide already appreciate the power of WGS analysis, having integrated it into several published investigations [5] [6] [7] . The advantages of WGS are most accessible through the use of short-read sequencing as exemplified by the Illumina platform. In addition to being both high-throughput and cost-effective, analysis tools specific for short-read sequencing are well established, making it a useful and reliable research tool.
One of the main advantages of WGS is the ability to detect single nucleotide variants (SNV). Detection of SNV can allow prediction of phenotypic changes, such as enhanced resistant to antibiotics (for example, via the loss of a functional outer membrane porin cause by indels or point mutations [8] [9] [10] ). When coupled with metadata, SNV data can also be used to predict transmission pathways by inferring transmission directionality via the accumulation of SNV over time. Short-read data are also routinely used to determine presence or absence of genes using read mapping or short-read assembly techniques.
Carbapenem-resistant Enterobacteriaceae (CRE) are among the most prevalent clinically relevant organisms, designated as an urgent threat by the Centers for Disease Control and Prevention
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.
Snitkin et al. 12 were amongst the first to apply WGS to identify transmission pathways in a CRE outbreak that could not be resolved using traditional epidemiological investigations alone. Recently, we have used WGS to investigate a suspected CRE outbreak in a Brisbane hospital 13 . Using Illumina short-read sequencing,
we were able to determine transmission of a carbapenemase- 
Beyond clonal transmission: tracking mobile genetic elements with long-read sequencing
The most significant drawback of using short-read sequencing is the inability to accurately characterise mobile genetic elements (MGE) such as insertion sequences (IS), genomic islands and plasmids. MGE are often associated with important elements such as virulence factors and antibiotic resistance genes [14] [15] [16] , but are also known to comprise numerous repetitive regions, the main culprit being IS 17 . These repetitive regions are unable to be traversed by short-read sequencing, causing 'collapsed repeats' in final assemblies that ultimately impedes the contextualisation of important genomic regions [18] [19] [20] . Comparison of our plasmid to publicly available data also found a remarkably similar plasmid carried by a Salmonella enterica isolate from a cat 26 . Similarly, Sheppard et al. 27 were able to use a combination of long-and short-read sequencing to track bla While this new technology is promising, some hurdles remain before MinION sequencing can be used routinely. These include the lower base level accuracy, as well as the current difficulty in sequencing more than 12 isolates in parallel (as compared to Illumina) 28, 32 .
Overall, WGS technology has advanced considerably in the last decade, with an equivalently rapid decline in price [33] [34] [35] . While still In Focus
